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VRAIN, Universitat Politècnica de València, Camino de Vera s/n, 46022, Valencia, Spain

Abstract

The system dependence graph (SDG) is the standard program representation
used for program slicing, a technique that computes the SDG from the source
code to explore the parts of a program that affect or are affected by an arbitrar-
ily selected program point called slicing criterion. This paper shows how the
representation provided by the SDG is imprecise when representing some pro-
gram structures, demanding modifications to accurately apply program slicing
over them, and we introduce an extension of the SDG to deal with all these rep-
resentation problems in a natural way. This extension is called the expression
dependence graph (EDG). The EDG extends the SDG by changing the granu-
larity of its nodes to abstract syntax tree (AST) nodes. The new decomposed
program representation leads to the definition of new program dependences that
appear when breaking down statements into multiple nodes, and provides the
potential of selecting any program (sub)expression as the slicing criterion.
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One of the most important data structures for the static analysis of programs
is the system dependence graph (SDG) [2]. The SDG was introduced by Horwitz
et al. in 1988 and it was a landmark in program slicing [3], a technique to extract
the part of the code that affects or is affected by a given point of interest in a
program (the so-called slicing criterion).

Besides completeness (extracting all the code that affects or is affected by
the slicing criterion), the main goal of program slicing is precision (removing
as much code that does not affect or is not affected by the slicing criterion
as possible). Nevertheless, most implementations of program slicing use the
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SDG, which imposes a precision barrier: its granularity level are statements.
Example 0.1 showcases how these granularity level affects the quality of the
slices generated by the SDG.

Example 0.1 (SDG granularity limitations). Figure 1 contains a fragment
of code extracted from [1]. This code shows the SDG’s lack of accuracy in as-
signments with several operands. As the SDG represents the whole assignment
with a single node, the definition of variable b in line 4 cannot be sliced without
including the whole d assignment statement.

1 a = foo ();

2 b = bar ();

3 c = baz ();

4 d = a * b++ * c;

5 e = b;

(a) SDG slice

1 a = foo();

2 b = bar ();

3 c = baz();

4 d = a * b++ * c;

5 e = b;

(b) Expected slice

Figure 1: Extract inner assignments

In our work we define the expression dependence graph (EDG), a program
representation where each single literal is represented with a node of the graph,
i.e., each node represents the minimum programmatic information: an abstract
syntax tree (AST) node. The decomposition of each statement into a set of nodes
entails the analysis of intra-statement relations and leads to the definition of a
new kind of dependence called value dependence.
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